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*R f'J H 3R 



2ft 1/2 ?l 



l. 1f-*»Jl6.H-f- 4-^.^^^. — IM-fc ft # 

- Y. 

5. *»*L*J**. 3 //rit^-;*^*JiL«glE8r*J, 

- 12. 

IgE ^ttfjfc^. 
JlfL/fl >£ *T *'J a J^/fl ^ ;E5t^] . 

io. *>&L*)4t%- 8 iL 9 flrilL¥i4t&* teJ&m^ti 

n. io ^^-^^W, -f4£«^4£ 

^ - y. 

12. *ute.#J:£-jj£. 10 tftiLtii4t&* 'fefc^f-iL'MJ^, 6^rtJ£;$6^ 
* - 12. 

13. ^HM'J^jM iL 9 /Stit^^A. #.#M<.£l*h 4/L£&iU& 
JD^^a, ^4f^^*f-^^'*'J IgE 4&*f-iK.*s)*|-. 
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& jpj a * T! JSu/ssM 



20. — *fimj&® zr& * — 4M-fc&>* £.i&3{-3r& > 



()()« M6YK. 0 



ifc W 4i 



n m 



00814678. 0 



vi m it «2/:««jfi 



*t IgE 
5 IgE f-g-frMM t 

ifc. 

is • IgE A &t 

& # J* ffc4fcJ& & & & . 4* *l *J A* # 

20 IgE ^iJL^TJE***.. M B ^t. iBJfcH^AiW^^ 



008MBYH. 0 



s «tj&W4fe^jfe^L>a*JiS. IgE M#f]^J . 

jgL&m#.&J$8L#.J&tfl IgE /^JpfflflJ t tfftit. 

KM., hf m> mi & jLgmfo%Lmfc 

toft Mj iafa®.T£&W^ 

#>*4M&#i^4LAi*1?'ftfl|4$*»J&B^, #I*»6 4HIE-* (*»&^ 
#--12), (*>^VLik-y). 

w- a w 
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ift ffl "R Jff4/:»8jti 



® 1 A^-^^-f- Kjellmaniella crassifolia 
DEAE - Cellulofine A - 800 B . 

a 2 7 - 12SFd - F t WVSMttf m . 

B 5 A4^*^^ in ^-fcfcr^^-^t itf no 2 -^^^®. 

® 6 A^^^^PS'ht^tm^ LPS ^#Bt^#^t^ noj-sml^ 

a. 

io b . 

' b. 

B 9 A^-^^f- Kjellmaniella crassifolia ^;^^I^^L#^ 
'h«,Jlij|i*ifeJ!fc^fejifc-*'^ift^^'ft^l^B. 

15 b 10 G-g&fc$L&#] m-yj^^Li^^m^m. 

B 11 G- IL-12 A±-8M L 'fM#B. 

B 12 IFN-yi^ IL-12 

B 13*_4ti5^*l'j&*te*M*tt IFN- y^^-^-^#^^B. 

J^rf-^^^Jffca-^^iAiW^^ , W-k*#LftM.&ieiJ& ( APC ) 

- 12 ; — J5Mfc&/ t £-8r-f L 'M; *.*t£&^,&4tfl , 

25 #JdtP IgE A £ # #J 4t /fl » #M*M'J#F£;t. *■]*», **t^ 
Kjellmaniella crassifolia* Kjellmaniella gyrata > Ji- 0) 0. Mh 
( Fucus ) , >f i& I£ ( Cladosiphon okamuranus ) , i& %r $L M, 
( Undaria ), ^ (Ecklonia kurome), $r & $k (Eisenia 
bicyclis), ^-^L (Ecklonia cava), E (Giant kelp), 1E| 
30 ( Lessonia nigrescence), >t*L"f;i3i (Ascophyllum nodosum) >^ 
^ S ( Laminariales ), i^PI ( Chordar iales ), (Fucales) 
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u 'U j 10 ass/:»8 h 



#<J:fc»& K jel lmaniel la crassifolia M4r£ * 

*K ^7*h, -<L°T^tfe K jel lmaniel la crassifolia #]4&-J&&L4&# itk 
4-#L3Mfr ( G - #&#.3M* ) . 

U - & 4fc F-#&4fc&#&i*J Kjellmaniella 

crassifolia *>] 4H£ & . ft M M * H#Ltt X* * Afite'&M 

&-J- Kjellmaniella eras s if ol i a ¥] U - % HUfcJUt ^ F - 
^•&#>^4&<tf ^^b4£*:f:te^# 1:2, ; u- * 

i&^tf:^^ ±XjM&J lO^%;fyV^0, ( ..#.-1:8 ^^t^Tttfe-^* t 

$ 159 j)T , 1996 ^p- ). . , : .y ■ ■■ , 

Kjellmaniella crassifolia ^'J^^^^'fc^^^^ 
feT DEAE - Cel lulof ine A- 800 £.Ji^, ft NaCl itf^H 7 **-^ 

^ F- j&&te)Mi*(r^3*tf S. U 
F - ^&#3M£. 

i5 *h , iig. i± # & -J" Kjellmaniella crassifolia tf] 
J(l tL^$-f&~&& ( Alteromonas sp. ) SN - 1009 ( FERM BP - 5747 ) 

F - g-£fe^&&%--frfa&M^$ttf ( Flavobacterium 

sp. ) SA- 0082 (FERM BP - 54 02 ) ^*ttf U - % mfc%L&& 

% *h , * -f * M <tf % > « "f Cladosiphon 
okamur anus 

£ (Undaria pinnatif ida ) &"fc3l*f -k -5 ]"^ *cJ»4^*» # ^ * #J 
4-. ^J-f^Jfe^. 
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ift m T? sft'H/:i«54." 



91027 -?-4S^L + iE,A^*#»t-^^r^*^^St*. ^ ^ ,®U£ 

^ /frt&l& <tf H W . 

it St, ^sfc^^sfc, f st, *ti&> 

&#&/fc$Mr#*!l#r*.Jt,'fci&»5< 0. 0001 - 5N, jMfci&>* 0. 01 - 
200X3 , ^ftiS, 20 - 130-C. 

& ^ *t ^ , iS^.^^^ Bfr f«rj *.*f ^|L4&^ A 0fl ft 

& M Mjtim ^n^ia^^E 50- lion, 70 - 95 n^; 
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Kjellmaniella crassifolia tf) % # Sfc^jlf;* ^ , 

£-i£3-ftm* w-ka^vj>&m%L%L 

4$%%t%Li±&&¥j%W, VtM Cellulofine GCL - 300, -T»a*J 
io -S-fr']*^^ 25 000,^^* 25 000 - *.-f 10000,^^5: 10 000 - 

^-f- 5000, ^-^J: 5 000 # T^'fi^^^-^ tftfl Cellulofine 

GCL -25, T^^^f-** 5000 ^T^J^^^J^^^^* 5000 - 
-f 3000, ^^-J; 3000 - ^ 2 000, ^:f: 2.000 - ^-f 1000, fr^ 
.± 1000 - ^ 500, 500M$^i&&tf)frff:i&fr. 

tetf DAICEL ^>5]i/^ FE10- FUS0.382 ^J-^^^* 30000 # T # ^ 
fr, ^^ifii±^^ DAICEL ^5]'iAH FE-FUS -T653 M&fr^it 
6 000 ttTtt*^. hSlT* #teflJrt*i*JBMf$!!^ J J- * 500 #T 

if? 97/26896 -fi*,^, mfcf-ft-f PCT/JP99/00606 S) 
25 fi; t-pfr-t PCT/JP0O/0O965 -fr-ft^ t^^^^^^J^- ^ *h 

ttir&te&fc^Af;*^, Ff-'>*f-# 97/26896 -f, g) 

l^t-ifr-f PCT/JP99/OO606 -SL S« # , ®f*$T%^T PCT/JP00/ 00965 
■%-VLW$ t iL&ti ft J*®. X'\-> ( I ) #M*4fc 



io 
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ift m 1*5 3fe"8/:i8 7£ 
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I5i m \i 3K9/:iH3I 




( A t . R % OH & OSO3H. ) 




(IV) 



|< 11 K H »l R 



( , R # OH iS, OSOjII. ) 

& ( I ) 4L^6Mfc^&#']>-T^iai±fl SN - 1009 

(FERM BP - 5 747 ) ft £ to <F-j£&*fc£ 

£MiJ#;£#&>t. tf^jlfAtot ( I ) *fr*Mfc^4fett 

iC ( II ) ( HI ) 4L^#^4fc^J5'J»T>ai&i± 

SA - 0082 ( FERM BP - 5402 ) f*] ■b]-$L*&&Lfc 
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m : l$ » - io/:«835 



(II) ^f^^^t 

IV)^^^^^^^i^T^i£i±-f^^^-#^f^SA- 0082( FERM 
BP - 54 02 ) fa G - g&fa3lLmtf] ft &mtiL&Ltt.& & 

JMfc ft >* 4l ^ $1 iL>& # /fl *fc » 0| i£ £ afc K 2, 

J&E-f->&:t##J#l1LJt, #J.*»£^-fc ( IL) -1-18, -f-#*(IFN) 
2o -a, IFN-p, IFN-y, jfrC-fcHK JJtif @ ^ ( TNF ), "f-tefc® 
■f (SCF), E'£&J!fe&&*'Jitt@^ (GM-CSF), £i£s;& - 

&&#'J$:@-?- (C-CSF), E-&69jfe&£.*'Ji&|Sl-J- (M-CSF) ^„ 

&)fc<}±Jt&&&tf&i&& J i8-$t£tfli®Jfo®1- ( IL - 2, IFN-y> TNF 

(IL-2, IL-4. IL-5, IL - 6 3r )> *rM-^ 6s J&iL«i£JL ^JL^p 

tt&JJ&S^ ( TNF - a> TNF - p. IFN 4f ), 41 i£ -fl- 
it t tfitjfe-f £»J&i<.Tifr#.&?J!&# ^Mt i# 0 ^ (IL-l, IL - 
3, IL-4, IL-5, IL-6, IL-7, IL-9, IL - ll. GM-CSF, G-CSF, 
30 M-CSF ), ^ 2L&£LM# teJfc®^ (IL-K IL-6, IL - 8 > 
TNF - a, TNF - p> IFN f- )> J? £ &£LM# £. ¥j toft gj -f ( IL - 3, IL 
- 4, IL - 5 3p ). NK &?>&;&-<fcif#&8j&@-?- ( IL - 12 ) ^. 3 *K 



13 
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^9! ffit/fl ^^JUt^A*^*/^*^*^^*^ 
I FN - IL-12 ^/ t ^^#^^^^-^i^^'ft^^^i-^^# 

•tt-fM,. jIUMiJ***. ft4t*1*'*.a^ ^Jttt*^, tUmil* 
Aft Jii£ ftM&tt&fA • : 1 

^, IgE ?]^#£.,&<&&^, JL^Lf ££4±#i*L» # 



M 
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& W T5 mu/:\Hji 



ftt, ttflJA*^*/ 6 #'J*>^ (I) ~ (IV) 4p4fc^*A 

-12 itAtf*#*$te#*J#flif*'*l. 

^ *fr *N . ffiJL, ^Ljfc^W^t^'Iij^^^^yf *J jK. -336 
##'14 IgE fi, ,&Ji.S.^ : 'ft,lL ®itfc, 

#J, *fc;t*K *fc£**>K >8tfM'j3p, #JA#*J> m 



U()8Ml>78. 0 



i}i W M &'i:i/:iBj/i 



^jl>&, fi^-m* & *m****»^* 

99 ^, & # » »*J t * #j * * &m & $ ^ 

id o jii^i ft ft) a v J&ft fi& • 

&A#X 0.1 ~ 2000m B /kg, i® Jb, ^iSL.iW^^jf ^JiL^^^t^,* i 

ffiJL, ##**.93**--*i'ar*.. ******* *» /A*** 



IB 
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& m T5 *fSi4/:ix3i 



*K il-12 £.AiW^*J; — &41&?'£.t*'%-M; 

igE i£&j$#^#4fcjRjii£te#*]*^cfr*]*J4K 

igE A^t^^ife; 

^.AiPIISr^r*, — 4Mb A £.*iUfc IgE 

IgE /i, T^iii^JfeSfiWf *K — ft.-f-fclL/ 1 ^ 

^A^e^jfeifr-f-/^ I FN - y, ConA 3F<£ *Hjfe^&*J- 

*t T &J&jL4M'J&A£.tt3M t »a ^L^it^tBt^ -Ei*.**^ ( APC) 

APC J? T *wJte,^£#tt*'jat 
#;8U&i±i*jMafcfc APC A^ttf IL-12 IL-12 
A^-^^tt&'fc-SL^. l& T (TCR) /iL**a*R#l£-.l 

^^(MHC)^^h, -ft^S'J^m. T fajfe-W*^ CD40L APC--W^ 

CD4 0, ^^L T ^^fe^J^ CD28 APC B7 ^j^^t^^L . | 

M ~w\ , ^£*$li3L ; f&*&"f (Laminaria japonika ) 6ij^ ^^>K 

****-f iE^&tf #/^e^J&/*£ IFN-y, *t« NK £gj&<tf 
( tBSfcif 1995 # 3 9~ 13), <S.i£;l*j-*fc.-f # 

£ — ^Tflj, ^f-ii<fc^^^yL4p^iA.^^ -f Kje^lmaniella 
crassifolia j& ™ - Y>* ' 

^W*t^^M^ltT^i4 IFN-yA^. f^J-. 

17 
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^^AiiBt^^- IL-12 tftt IFN-Yj*&* 

ft IL-12 Mt^Ai44 IL-12 Bt^*]^ 50% , £i£ 

i±#L CD40 *L##»*l CD28 #t#*P#] 51* H J3«J . 0 

it, ^c-f^i^-f Kjel lmaniella crassifolia 
5 £*6$ IFN - YA^i^-t^M^S. ^^J-sT^A^f-^t^^ 

Xt APCfMteat IL-12 y*£SI&<tf, iSAJ8LXt*-f APC T 

fc^lfeJp&SLfy «M*J*3 W5S-f Kjel lmaniel la crassifolia ¥) & & 

15 ;it # X-^^f - ,1 FN - Y # - 4S.il — IU£ &> ^ 441 i& I L -12 

A^TL^iit^M-^ APC ^fl-PUi IL - 12 ^^*t&-f 
APC ^ T &J&4(r;tBi#Jfl&-f T tefcft ft . 

% *h , IFN - y£. T &jJ&( Thl )tf T faJ&&4*4fc4fc#..S.3il*8fl&( Ap C ) 
ff- ifi.i± APC IL - 12 IFN-Y-£^4- 

£ — £,^p IFN -yffcfrMft*M^>&* ftfr*k& 

E ( IgE) ^i. I BE ^^^^^fe^J^^ 



is 
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ift m TO 16/3851 



-yil&^rf - 12 4.A^^*^^*f-. 

f-gLftMftm, ifti±«JpU£#*fcjfit4fc;&tt IgE £ 

^^h, U91Wt« p ^ *fc*M^*h tariff 

fete-Mr* #*M^-^X, -MrA-JS-fc-*. #:#^r + 

#)##L&fr&ft)K&, ##A^£^ b ;H& 

# 4$ ^ ^^H- #*'J FfL 5t , #J ^ j£ I 
^^frftftoft fr£ho3-& ( -J>^^^a i 0 ° Dv >£&-^ 

flist^^ii*, ii &fe£. 

%t4k* feiMMP). *JIS>i* ( T*'li>*l5, >&#/f) 



19 
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% W 15 WM/M 



it^JLjH^), |L*) 0 °a (,&*HU ILSS-, SltlL, -fSft-, ^IL, 

-MU js^a- ( b^3», +a«, 

Ai^aj, &iu&> ^^f>@> 4#*>s. 

^T, jtt^^&^jS'JttFfL^., ^&te>t^> a*. £4* 3- fife 

25 ^^^^S^-t±it^i^#. *J*»#100f±#tA^ lO" 9 **^ 

Ji, io- 7 - 2 tft. ioo ^"ktirfoftt) io- 9 f ft^ 

_h, i0' 7 -2 tfj*^/^A*#4fc$ti&aH&£ 

3»jf»/A*-^*F/ t 4fe3t«l 0. 01 - 2000mg/kg. 

ft* & 
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& W T5 $ll8/:\Xji 



ft%&lfrmi}, W*>7&faMM* £)#;#-«>K ^#^^^n#J. 
%kfa$L&fc f&j 0. 01 - 2000mg/kg. i£i±#-J:fc# 
Jr^^"#J5'J^F|L^:, "T^^IS- il ^^£^J , 0.001-15 f f %^ 



21 
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ft ijTJ 10 3|5I9/38I>£ 



palanitiU ##*l&f^#6f, EPA, j - $-ik 

ft* &&ftmito I toft* &±*t 

jjt, 'J***.** , k'ai o. o o o oi - i i i % (fi w . 

>Jt#4**fltf F*-&. -=r^#.*&S tt«./fJ, 0.0001 - 1 

#'1. . .. . . 

^1-, <&^> 

ftli. i/L*. &JL^Jl£, *t*F. *£*F. 
if] -f FAJi» #- + 3/4*7. 



22 
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itt W T5 3e2()/:iHi»{ 



) 0. 0001 - 20 , 0. 001 - 5 *±% . 

T«*J4h^'*»«t*J; ft ft, #J&#K «JfJ#J, &a&*J, 

BIH, ^^Sp-ft— *.njKLJfrj5 lg/kg, ^^/Ltt^J. 

^##>J 1 

( 1 )# KjellmanielU crass if olia j^^^^^, |j & &-*f £l ( ^ 
MM** 1 ^/ 5 *** ) ftftik® 20kg 

tUft^^^ife ( iU±#] ) 7. 3kg i&*f -J- Ij 900 

fht. -&<*L>&^ KjellmanielU crass if ol ia &*>sf#7 20kg. 
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iji m 15 m2i/:mi 



#.&tf-T& 90- 1 'Ml*, -&*^> #5iJ^# 11 00 -fr. 

-fit^I g]>f£^£3LZ ( West Farrier Separator ^S] £>] CNA 
5!), ^-^ip^ii'rf m » #J4-^ 900 ff-iHj E>&^8-fc#-i*.. 

DAICEL />s]#J FE10 - FC - FUS0382 (48.^^* 3 ^ ), 
5 #S*^«JivjS->ft. 360 tffcttJ. 20 fh. 4*#, ^A|^^ 20 ft", 
ftfcifcB- 20 ft", tiLtt&tt&lf 5 i£*m&*t2, Be. <M * f" 

K jellmaniel la crassifolia 25 ft". 

>^*-f-*i*^>ft. 1 ft". ##J*-f Kjellmaniella crassifolia 
jgr"^^-^*^ 13b. 

i o 

(2)#^##J 1- ( 1 )tetf.tf#&#.JM* J f-*Mfc 7g>£<f-f-£^ 50raM 
■ iUfctt** 10% ^6f^j 2 0mM ^«Mg.Jt>&. ( pH8. 0) 700ml t> i£i± 
; ;£,ufr%fc£X'%fy.mmft.tt&%'&ft DEAE-Cellulofine A - 8,0.0 
,4i ( £11: 4cm* 4 8cm;;) ff-gHfc* & & -T->f . MftftftM 

ip tf&Jfc&v 50mM M. 1. 95M ^^^#^i£^t^M, ( 1 ,^:> 

,:. 250ml ).//?] S^^tt*.^X^^J*.^*#-ifc^#**»#^^.^*: 
^^^^•#^^^ 43-49, iZl^ 50 - 55, 56 - 67. it 

i±«.ift*f#it#i8L^JK.&^ilt#^* J f*. ^*']*«.^ 43 - 49 *J4* 
I-IS.^ ( 34 0mg ), 50 - 55 #]# II ^ ( 870mg), 56 ~ 

20 67 III £1^* ( 2. 64g ). 

m 1 4. 7T»-f Kjellmaniella crass if ol ia DEAE 
-Cellulofine A - 8 00 £l &#L& £i . S 1 t * 
530nm *ttf«.jUt 4£Sfr^S£^#*'J ^ 480nm 

2 

( i ) £^*'J>i;v7-Mr*** o. 25% > l. o% . 

0. 05 % ft J-jfczK ( Jamarin Laboratory *J ) pH8. 2 #J/&^^ 

3o 600ml (120-C, 20 ) £ti 2 ft" # ^ Jfe + 4Mt £ # 

#-J&^J, (Alteromonas sp. ) SN - 1009 ( FERM BP- 5747 ), £ 25 
x:t±£#- 26 »hB*, *r^#^-6#> 1.0%. 
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4*7 0.02 %, Tii^#^J2- (2) il&¥jJ&#Lfc£& 0.2%aXL%fc 

m ('fr*&4fc#.I.JL*±*J KM70) 0. 01%^7^JL^^C P H8. 0 

& 20 ^&7v 30 ^-^J:^j^#^t , £ 120TCT^I| 20 *Mf. 

^#-tii#^^>^ 600ml, 10 ^i&^^^-^f 250 

*f, ii.i±*^ ft at at, ^-^^-f^^-^^Aji^-^ 

^ 20mM Tris - it***.** ( pH8. 2 ) >L^^*r, Si#J 600ml i&#<fci 

(2) JQ&jfM_& lmm-ttfomW-toj&fa ( if ik;f±#J ) #-^^^r^ 
Kjellmaniella ■ crassTfof ta-v2tg *^*f , ##SiJ #;^.sf # 20 

j'J # >£ 95 T # 4 0 5 0mM£Ufc#itf 

2 OmM <#&#)4£ )f pH6. 5 t . * ft tt& 95 °C T fit 3SL 2 >h H , 

i±&4Mtfc+tt*-&4&*--«#a&*J&, *J 3. 5 # lOOmM 

##<fc*$S&ift/^#y#, #&/fcflH&J. 30"C, ifcfa 3000U ^j^r^ 
S£$.^i& K ( Nagase *M£#X Jk.*£#.j ) ^, ^7v^6f 4 £ 2 5 "C 

24 *8t. i£4r&'^$, * 10 

^#tf^&&##fiJ#jL#-fci*.$fr.f. 4 fj-, &m&% 10% ^e|^ 
lOOmM jL5'J#&»l±&,t^#i±^.„ 

5TC, ^ 0. 5N itgfciW 15" pH J. 2. 0 ^, ifi i± % .vfr £ f£^r± A 
tf$rbJft^iZfe, S&itm IN £LJM^##S'Jtf J^&ftf PH #31* J. 
8. 0. 

2 0mM4Ut#J m.OZ&frft'&M/S, pH_£. 8. 0, 
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( 3 ) 1mm 5| $ tf-fetf M-fa&**h l-t&tt Rjellmaniella 

crassifolia 2Kg, ##5'J <K) #^*f# * & -f 20 ^tf 80% 2,6ft. 

3 **&-f*# 30ml Ji 2- ( 1 ) #J##I^^§£«*I. 

^AfS>, 10%£Sf. lOOmM JUfc4fc* 50mM JMfc*5>a#* 50mM 20 
^«.Jt>*.( PH8. 2 ) t • £ 25"CT^# 48 >htt. M mfc#J$-&*> 32|am 
*#4H^&fli±&i**&*. fl-MT 50mM 10% &S** 

-3-#Tar#.>4'*s*-f 10 50mM ¥} 10% 2,6ft . 

£-frT&&J&. 16 mtL& 32^m W it & , 

*t*ii##3tf ft*****. fl*-**!*^* 3000 ttt^^f 

300 ft 4%&\tflJ^i* 

163. it >& * t * Sfe£5.i& 5>J. # ^ ft ffc-k-tk&tf) & . # & 
Jiyfr*^L/v^^ffl 50mM &£Sfe£5^#f^# DEAE -{Cel lulof ine ( ;f« 
f 4^),jl] 5 0mM m$L¥,fc 5 OmM IL-ffc** jfc^ifcJafc^ , 5 OmM ~ 8 00mM 
20 JL4fc4A^*.A#itatfi-ife«.. itBi-W*t*t*#. 1 5 00ml fltfi- ■ 

^ S& fife *f C Analytical Biochemistry, £ 37 ^ 
197 ~ 2 02 3C ( 1 970 )3 ^#r»Mk#«^, ;f] & 4fc #3 JMt # # 0. 4M * 

63 15 0ml >fc;falUt#j 

25 ^^-^iifj 4M,&7v^;$ttf 4M lUfc^tff^tf Phenyl-Cellulof ine 
(Wl* 2 00ml), ^ 4M «,4fc4ft*i^«k>fr. Hfc4MMAtt'l±#^Mfe4fc 
#481^, ^^#1*-^-^* 3 00 tf^tf fci£#2lJftJfc, # 
5 05ml. 

##£ijtf#tik*t 40ml j^/fl-^ 10%<LS£# 0. 2M |Ub#]-f 
3u #rJ&# Cellulof ine GCL - 90 £l ( 4. lcm * 87cm ) t. i*LfT*Mfci±$6 . 
1 9. 2ml ifc-fr. 

fM&fifeSfc CAnalytical Chemistry, # 28 ^ 35 0 
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( 1956 )3 xt.^fai^i(t^t&#*^^*f. 

^-^-f- 63 - 70, mttHm&T-t 300 *^J«^%ift4t*«.lfe^-, 
^<*-T-*, 112mg Ti£* V4L*#4fc^4frtt-f-*&. 




3 • '• • • M? \ ^- vs..*- 1 * 

( 1 ) m 1mm ffi'ft Ifi-tiM-fa ( i£ ^ ^iki±#] ) -f ^ 

K jel lmaniel la crass i folia 2Ig, 2 0 80%^g^t 2 5TCTi& 

# 3 'J^Bt^rit^, &>&. ##JiJ<##&&&^^;# 50mM JU^^lOOmM 
JUt #) , 10 % & Bf # 2 - ( 1 ) J& 

( Al teromonas sp. ) SN - 1 009 ( FERM BP - 5747 ) ty] Q *?L&lkL £ 
(F-^3£te^3&##^#g$.) iu # 20 *f 30mM °jL<±%L>f 
>& (pH8. 2) + , £ 2 5^CT^# 2 ^^l^ 32^ # ^£Hf^ 
M,mi±i&, #^#J >4?f-^ 100mM 3Ut#J, 10% 

4g ( Nagase £-f£#JijL#J ) # 40 ff-^g^lg. 

**.(pH6.6), £ 25-C££# 4 #5'J_L>f ^7 7 

^■^^^^^^^-H^^^. 2 fh^, 10% Z.^*] lOOmM a 'ft 

#3 i£4t 6i£i#.>&t i^^^J:^ 400mM S£§£*5££ 4f , M 

•Vfrft, #4f [s}8t^ IN itftt-^^J. pH2„ it 
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pH8.0. iii±**#****-#i 1 M lOOrnM ^fc^i&e^ 

*Jtt fti****^*/^^ 1M - *-^*> 1M 

&4k*$r£ti 3 # Phenyl-CelLulof ine & ( £.4fc#Xik*4 ), "It* 
3lLtbtf*UK iii±«»*#«^**^« * 2 0mM tf*.4fc4*at*r>& 

^^-f**6(r**^ 29.3g. 

( 2 ) #Jiif>#^*4* 15g SfcHf-F-fr* ^OOmM ^rt^H^ 
97/26896 ( Flavobac ter ium sp. ) 

SA- 0082 (FERM BP - 5402 ) J» « 2 - (1) R# *i***-4fe# 

$o i*? £ m*mm o - >su 44 1. 5 

50mM Tris- it*!!**. * 25"CTi^ 6 i^sr , jfc*.**-* 
3 0 0ml.. ^fJ#l*^* 3500 ^^^rft^iM- 

iceUulpfineA-,800 t . . 5 0mM JL*^*^**^ ' 50 ~ 650mM 
.^£&jKJa^+fl 650mM H4fc4AifcJK.il} tt^^fE^^fc^^ML 

#JiJ<K»*ftt4fc#* + *t*# (G- j&3MfcSU*) W-f^**'*** 
4t^#J&^> 2: 1. 



^##1 4 

fliM"*^ 1mm ffi W tf-fc**l.4fr*f 1^ # (Undaria 
pinnatifida) ^*4fc Hg^, 10#tt 80%<LS| + , 3 

.MtfJ&, |flift*U±*. 4**J&*. #A**S*"f^* 50mM H4fc«« 
4 OmM (PH6.5) 20^+, * 95T:T^S 2 4**t^ 

*s_*MpJ- 37-c^, >£>^5fii5>J io%, s^-Flltf **8fc&-Mfc K 

(Nagase £4fc # i Jk *± *J) 12000U ^, £:£>&T4£# 24 * ftf . & 
Ji J. 5X:^, 0. 5N JkSfc-iB^ pH J. 2. 0 >£, ^#30^ 
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*t. iii±*'«^*l»-*^.A*^^it. 0. 5N fL4Mfc#)#Ji>£ pH 
8.0, i4i±*$*#S&*£4*# 20niM 4$*,4fc4*. pH 
0>#, #*.«^*^*J^Ji?j|-^^^^, ^.j 90. 5g 

###'J 5 

#^#'J 5 

#^*f &\7 (Fucus vesiculosus) -f-;^4*7 lKg ^ >i -f 10 

io *S*-f ^ 100mM 4Mfc4ft# 30mM^ffitSt^^ ( pH6. 0) 30 t . £ 
951CT4lS 2 <J>*f. 37X:^, lOOg 

tit&SOfrif. **»Tr-»^***|L^K 3000U^, ^^JLlO 

. 10 .ytf^*tt*«JMH*Ji**aM*J. 2 f}-^, i£i±£^ 

#J # # m&^4p£_ 5nj&, w^^n 0. 5N JfcSHEIS- pH j£ 2. 0 
30 ^<#f\ iii±».«^»K^*^. J ^ 1 ^^it. ^ 0. 5N JLSUfc 
#j#_L#>fciHl pH T^ITJ. 8. 0, i&i±&mft&>&jL#L% 20mM 

pHiWITJ. 8. #^'^^S#f'J^_L>t^^^-^^, # 

20 *|71g *-f 

^##<J 6 

#^^^^-^J 1- (1) «fttt*&*WA*ft-f Ijellmaniella 
crass if olia ¥j 2g i&£f ^ 100ml tK+ , ^##-&*r-& pH 

25 .ifllSr^. P H3 ^, ^ 100-CT^tS 3 *'J#t£ j£ # 

i&i±:fcJB Cellulofine GCL - 300 * Cellulofine GCL-25 

25000 (A 25000 10000 (B ), 1 0000 - ^.-f 5000 

( C ), 5 000 ~ 2 000 ( D iS.^ ), 2 0 00 ~ *L-f 500 ( E &<fr ), 

30 5 00 VX T (F «.^). ^JS'J^i^i&^^&^/^ift&^ii 
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10 



15 



20 



2.i 
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4**]* 5kg AM*, BM-rtJ&. # 200g 

X 5 00ml flUM^i*. ^^«**A*iLfJa:*i 

t^Tv 0.4M*Jfc*2.8fN £ 100-CT^S 1 'M*^. *±»- * °- 4M 

+ i*MM*jt*. «^ui*.fta^. attfrtw***' i*^*' 
1 its*. *t-f*3Ufc, ^Xat^**^ 80 

^%®\% 

#-rT^ it Jfe-Jf ( Cladosiphon okamuranus ) 625g 

-f 4 375ml ft 30mM PH6. 0 ) +. * 8000 #/ 

^*h« 5 4Hf^, £ 95TCT*tS 1 *ftN 

^JL2fr^, 20«nMfL4fc*jt***. #S'Jl0.9g>^ 

' # RAW264. 7 ATCC TIB 71 )*i*-f -4>* 10% Cibco 

±* 2mM (Life Technologies 

Oriental ^*J#), 25 030 - 149 ) <tf Dulbecco & & Eagle Bio 
Whittaker 1 2 - 9 1 7F ) + it* J 6 x 1 0 5 tej6,/ml , rfj48*L* 

#- 12 <J>*j-& 24 *Bfr. ^^t**»Tit*#*0-^*-**' 
i**.Jt«-|i]J&, «NJt-*.4fc*. (NO) JMfcitAtf N0 2 -^ 
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JSL. I" (2) »ajR^*-f Kjellmaniella 

crassifolia I J&^, II ^l^^p HI &t^, ###J 

2 - (3) i&jft^iC V 4UF**4fc^4b (*T## 7-12SFd-F) 
J.^^*.^iiJ>J K 10, lOOpig/ml. ;5*h, JR4&$MpJ*i<#4F-* 
5 rfl'fefcxfr/Ri&SMpJW.** (LPS, Sigma 4>s)#J) 

lug/ml. 

.hii^-^^-, i$7 1 OOjj.1 i^^^t^Tv lOOjal 4 #f-j&#.J 
(Sigma ^U^J, G4410), £ fiTifcZ 15 *Mtj£, »ij5t 540nm *fc# 
^L^b^. ^■#^fli/b*JIRe»*'*>dt*lf^-tit*#-^t^ NaN0 2 #J 

7-12SFd-F, Kjellmaniella crassifolia 

I II III NO, 

7 - 12SFd - F t H0 2 -J(L^t^S , ^ 3 A^SM* 

I ^^^-^N-^-^J-t N0 2 _ aMttf ffl , m 4 A^M^sM* II £8Lfr&fc 
Bt^-#^t N0 2 -^^.6^^ , © 5 III 
* N0 2 -*.^^S„ ffl 6 4.4L^*^FB«bt^flR^ LPS 

#-*t N0 2 £^ 2~© 6 t. #4***#-#iM<K 

^.ttV N0 2 " J^L^t ( J-iM). 

^i&ii^^^, Kjellmaniella crassifolia 

I iSl^*, II^l^, III ^L^-^A 7 - 12SFd - F NO 

fem ELISA (Genzyme <frs] ) tfrJ^WZ. N0 2 " 

tf^^&^Bft #:&#>kt # IFN- y^^'J^. <e^, ,£i£&M,t 
ifc-f Kjellmaniella crassifolia &*t(# I II 

III iS.^, 7-12SFd-F la^'&^^^^Ha^^^^^^^L^.^ 
#j*4fc*&^JJL-g|--?- I FN - yj*- . 

%*LW 2 

( 1 ) jLg 4*>Jafc*C*9^fc^ IFN- y^^-^^^/^I 
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10 



20 



25 



30 



& 9^ SLC ^ ICR (*M£, 7 25g). 

( Hiclone ^3 ) RPMI - 1640 ( Gibco ) 

* 10%^-M^tf RPMI- 1640 *MM6-t. 2 * 10 6 ^J&/<nl, 

4* 18 0^1/^**1'* 96 ^Lflt*LJi. #*tt#SM*-f tW^-^- 

SOMg/ml ) ^^#«i6*«r-^*l'#**».*' Kjellmaniella 
crassifolia I " 111 7 " 12S ™ 

- F & lOO^ig/ml ^77 A (Con A, Naka la i tesque ^a] ) 

*20Mg/ml, 5%^MWt^2^^. 

jg-, ®i|fc±g-^_tyfr#., ELISAi**']£r (Genzyme^^J ) SB'J^ I FN 



15 - 



^^■«W"»E.A*4^ i N'^*^^*' Kjellmaniella 
crassifolia I 1 1 III JSL^, 7 - l2SFd 

-y? L £.&%-'ftm. Con A tf^/M^^^ IFN 

(2) iSJjft^-^^^atTW ifn-yA^-^^ 

& 9 ^SLC 09^ BALB/c<J> 6 $ 2 0g),C57BL/6 

-ML 6 20g), 1 & 

II - 2 #-7G5!^ ft tfl'ML ( BALB/c: II - 2d, C57BL/6: H - 2b ) ^ A 

^fi 2 x 10 6 6sJfc/ml, 96 ?Uft;tSLJi4lr*t 100j.il. *iiC*f 

B8 MvU *btf 4-*L t ^ £^#'J 2 - ( 1 ) ^ #fc;fr^*t ( 10 ~ 

5 00^g/ml) Kjellmaniella 
crassifolia I 7 - 12SFd 

-FiL lOfig/ml # ConA. £ *b , xfr»4&*^i§iMf 
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_h-/fr^, tefl ELISA i£*'J£r*<j;t IFN - y*. 

> «"f Kjellmaniella 
crassifolia <tf j£ itf I II III^L^, 7 - 12SFd 

-F 500^g/ml MT(4fl±Htf®#&&&&M&#.&(4fr 

Zj&J&'}8l% IF* -yj* Mi. %—7T&, fcfc Con A tfjisH&Jft 
i^figL&tf IFN - 

( 3 ) £t*t*e,^jfe#4fc,&#J&Ttf IFN - Yj*£ifr$-tfft 

& EJ ^ SLC 0^ C57BL/6 ^ & ( 6 20g ), 

1 -f£Jj£. # UIO' Meth-A <J>& {*] &i 

*wJ!fe/ral, $-M& 96 Jl$L&L_h&iff lOOjal. # T *J4M»J , 1*3 
ifcSfe-f RPMI - 1640 t^l^i 2 x io 6 ^wjffe/ml # Meth-A <J> & 

*] 50fig/ml C C tfrjMCSMA^J ), & 

' 37"CT*tS 30^^, ^^-2^LJ&, 10% J&^jfa-^-tf RPMI 

- 1640 ^#^-t. ^T^-S. 2 x 10 6 ^Jfe/ml. ##J4f *$jM$|tfcjJ!&&;k' 
JiJ&r lOO^l/^l^^^M^e^^tf^fKl-^L t , >fc 371C, 

M^^t^^4^. 2- ( i ) isj#ga*j, ^-fitJS-f 

Kjellmaniella crassifolia <#j& & 3$. *t i& £"J l-lOOjag/ml, 
jft-f Kjellmaniella crassifolia tfj £ ^fa^Lte ¥] I II Hkfr , 

III 7-12SFd-F 10 ~ 500jug/ml, £ *b P<3 -ft 

ConA i£*J 10ng/ml, ftfttit4f&&. % *h . JtfJ&&L*;fei*##3P* 

^^^"#Ji?fr>^, *J ELISA TX,M£m%. IFN - y 
*fr-f I s )— *#--t7fr*. 4*.^ ELISA 7*#J£ (ENDOGEN ) *j 

IL - 12 *. 

7 8 #r^. -k&jliJL, ES 7 £L%.^£&fo%t& 

ZL&^mf&tf IFN-Y/ t £-SM L 4MtfS. Stt^i^ I FN - y f- 
±■§1 (pg/ml), ##4t^##»*^*Mn:f: (ng/ml). 

S 8 ^^^^-^^^^t^L^^^/ 11 ^^ IL - 12 
<M<tf®, S t^&4t^ IL - 12 ( pg/ml ), #M*£^i£# 

^ .fa H: ( fag/ml ). 
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Kjellmaniella crass if olia ***fiM**MM* 1 ~ 100 M g/«il ^ * * , 
I i&^> II ZLfrs III 4«.^#» 7 - 12SFd- F * 10 - 500^g/ml ¥ i m J t 
jL^flt-fMhtt I FN - IL-12 f4LX&#m. 3>h 

& EJ*. SLC ift^v C57BL/6 * JR. (*M£, 7 20g), 
in # 10% Hiclone'>C )#J RPMI - 1 64 0 Bio Wh i 1 1 a kc 

RPMI - 1640^#-*-t 3 * 10 4 *flJ!&/ml-,i$J T25:&#L( Iwaki 

^ yfvi£^^i^f- Kjellmaniella crass i folia 

i? ii$'J lOjag/ml, ^37TC> 5%C0 2 ^^T^^. 

10 ^fz&Vi*mtfL, 10%^+^*^ RPMI - 

164 0 ##JMMM0 ti) 96^LBj&.**. + ^i«i^ lOOnl. 

:£-f £fflJ!fett£sJ3fe.&'h£, 5 'Cr #*Ltf EL4 #JMt**9*fc ( *T 
^;^7 EL4 ^##l&J>&> 8H^.S***ll^#--t>fr>*-+ ^y#^Jr. 

20 -ksfcAifc. 6 EL 4 ^^t^^^-51 *£4M±« ( Chromium-51 
Radionuclide) (New England Nuclear ) 185 0kBq, £ 37X2T 

i&fcl>hH, ifi.i±*'«^**fl RPMI - 1640 3 4*i#*» 

Jfe*S*-F*# 10%^^-^^^ RPMI- 1640 , 1 x 10 5 

*ra/&/ml. ^-bit 96 ^LEl^^-^t^^vi^v lOOjil, ^37*C, 5 % C0 2 

fe»JI&.*«. (%)= C - N-JW-tf.) / (&iU+v*'l±<* - *t.«tf.> i - ioo 

.io iiJL, &;*Ut#'IMfc4^'fc.*J 0. l%Triton-X 100^1 

#i»J&BtttY*m*. 3>h. 100^1 
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9^, ^^t^Li^, g) 9 A&'fc'&l- Kjel lmaniel la 
crass if olia tf] g >b &#J3£>ft &&JJ&# £s 

&ftmtfm, k>k#i%L-fci# ( % ), ;$-#4^*f J» ^j^tyS 

1 -fc&^vfc-f Kjellmaniella crassifolia 
*ti&#J 10ng/ml &#i£^Mf5iJ##:,&4»J& ( E ) M)$L*xl& (T) <tf tb 
(E/Ttb). i^g^TF^iL 5 * tfj^Xi&frfafeiKjL. 
■k°m 9 m-fr, 'J>&#4£^/#-&Jjfe (3&,&£aJ&) *t EL4 

^.^^^4-1^ (*fJ&). lO^g/ml iiMt±£ 

^> Ili&^s III ^l^^^L 7 - 12SFd - F -(L^.^f5l#^|^'|i. 
4 

( 1 ) IFN -yftkTfr^tfm 

& 0 ^ SLC C57BL/6 'J> & ( 6 ^i5£, ^ 20g ), 

^^^L^^^Lt ^^^#^'J 3- (2)£J^# G - 10- 
500ng/ml, £ 37-C, 5%^HMWt^^ 4 ^. S7 
>&^^Ji>f;&, ELISA ■j^^J^riS'l^ IFN-y*. 

^iA^^r-itTfe-^^^T^^ G-^^^/**^ IFN 

(2) £fc#*&£w^#&/£*!|&T# IFN- yj^^^^m 

t±7 9 ^ SLC #JA. C57BL/6 'J- & ( 6 20g ), 

m&lfc 1 <ft#i£#, 3 - (2) G 

-j£i£<fS.£#i&#-f &^*fC, Se-^J^. 100mg/ml, /fj*£^M.##.£.B. 

Meth-A 'J^a^^^^^^^-^^L^^^ G - j£i£<fc$L*£, 4£&£f#- 
£i£S'J 10 - 500ng/ml, £ 37*C> 5 % -^3M£^##JI- t 4 A. 
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&fcjLvfr-#., m el isa a.M£:9ft%- ifn - y&$* IL ~ 12 *• 

10^0 11 #r^. ^sfcAil, a 10 AJ.^ G - 

(pg/ml), * (hb/*1 )- S 11^:4^ 

s G-#*tfift4*ti IL - 12 faLttftfttim, 8t^#4L^iL-i2 
A^J: ( Pg/ml), ^#^7fri^#^^L^^J: ( Kig/ml ). >® io. m 

ii #r^, W*t^«i^JmT. G-^^^^*#^ io~ 

5 00ng/ml *im±*r*\m±tiL&#i l?*-yF!k%&ftft. ^"f I L ~ 12 
■k-tfJiU* 5 00ng/ml ihm±$rj[&.%-* t l? L !k-*%&ftft • 

K) 

5 

*l IL - 12 $Lfcfr$imM$L±& (CD28. CD40) # *t & -f 
Kjellmaniella crassifolia Ml If* - ft ft 

15 >a^-^^_Li£^T^^J#^^-f C57BL/6 0* & #Ji>fr 

^ Meth-A «*Mt£ 96 ^Lflt*LJi.; 6/5^*1; + sM" if 

100ng/ml (#^##'J1- ( 1 ) .#] # * "f Kjellmaniella 
crassifolia #£3MfcJM*. -B- , 6 tf&la »X.*h# *L + 
^ lUg/ml IL - 12 ( R&D ) 10)ag/ml <tf 

2.» CD28 *E.-&i<.*i CD40 , £ 37T:, 5 % -^fUfc4ftJg-#. * t 4 . 

i£*M, ©i|fcig-#.JivjS->ft., # ELISA IFN- yti-U IL- 12 

12 fi/r-fc. -^stAiJL, S 12 
¥] IFN-yiS. IL - 12 f ft ft ti) ft ft , St^^M*^ IFN - y 

A ( Pg/ml )> ^"^^^-^ IL - 12 "k ( Pg/ml ). 

>S 12 #r^, -t/t^Xi&^yS&t&l 1 - Kjellmaniella crassifolia 

IL" 12 tf/^***^ IL - 12 *L#., ft CD28 
CD40 ^£^#J. ^-^Oq, ^ij^^^C^^.^ IFN 
- y>*£.i&^-#.4fc IL - 12 50% , CD2 8 CD4 0 

6 
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^ C57BL/6 Meth-A <J> & $ £ &Jfc&lf% J & , «-#t 24 

^^^tij^Ii. 8t^feJSJii£:^-;&#J#*$&-f C57BL/6 'J>&i#^&L 
^e,^^^^ Meth-A <J«£.A£ft»j!&, 4Mt£ 96 JlflbfeLJi. -ft## 
#, iLft$~JtW 1 ^J^-^^-f Kjellmaniella crassifolia 

£c^#, i?£;&#J 2- (1) fS]#i&-rfg<L#J, <ft^*r-J&S&<f*.£ 

10 - 500Mg/ml, £. 37X:, 5 ^ 

#v£, H7»&ig-^_t># ^ ELISA i*#J^«I^. IFN-y*. 

^•^^.^a 13 ^r-^. -tLi&gLiiL, m 13 ^^^^g^^^m 

#4*&"^4^-£<##»sMn-t- ( jag/ml ). 

-ko® 13 #T^» £^j£#*e,&J!fe#4ftv$#!)2fcT# I FN - y f~ 
ifr^hf&J], i&i^&f Kjellmaniella crassifolia J? % 3k 

IFN-y^i^^^. 

Xt-$-ia 4 & 5 5 ^i&Wistar ( 0 SLC *± ) JfiL 

(Sigma # 0. 01 %£.j£ifc7|CSfc>|fc 1 OOjal 2L 

Hjjaft ( Imject Alum, Pierce aj ) 100^1, £t#t, 14 ^ 

#.&#jk>&*««£*8 ( 2000rpm, 5 ) ;& , ^$jfa.jfc, ifi.it 

tiLJQ (PCA) iL>S«l*.^/ft#^-tt IgE *. ^ 

*tAil, -fiU8£«it3M*]4Mt&4$ 2 64 4£#A.##/M , J, *M'J 

&$\%jJs¥j 7 Wis tar $ i£.fc£ & Hp ^P^-^t *| >£# 0. lml. ^- 

A. 1*1 >i# 48 <J>Bt,£, 0. 05%&%<g-$fc 0. 5YojfM 

M ( Nakalai tesque 4^^J*J ) itfi&^i^Pg. 1ml. >C#-^^^ 30 ^-*t 

%Tik. ifc-ir^^^ «L ^ ft -#P tfc # -fr & J& , ^JL^^7 5mm 

m Jl^j&A ^PH.fci, IgE 
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Hi. m "U SfS:is/:*KjJi 



^#'J 1 - ( 1 ) Kjellmaniella crassifolia 

-f Kjellmaniella crassifolia , 
, 0/o ^^ Kjellmaniella crassifolia ^#«*Jt*JS.*-fr*J*** 



^ 1 
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m t5 ITi36/:i8l?I 



1 - ( 1 ) .frj^^jfc^- Kjellmaniel la crass if ol ia <tf j£ 
Kjellmaniel la crassifolia (ft j£ & #1 j& ^ 7jc #L *f . 4*.^- U 
»f- Kjellmaniella crassifolia #1 ft) &yfr& & 



4t 2 
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&-^K jel lmaniella 
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1 6 


Crass ifoliafr^j 
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( l")S&^**M± 1. 5g + *"f tjellmaniella 

crass if olia ft*j&&feJIUft 2 0mg, # # £ tL^<*I ^ « ( * 

Applephenon, Nikka Whisky ( ) #J h f^^^^^C^ 
: Cravinol, KIIKOMAN(*K )*J 1^ : Sunten-cha 

S, SUNTORY *»] ) ^if 82mg, ^ # ^ ft 4*7 ( ^9^^1*5 

) *J K ( KIRIN **>S ( #■ ) *J )» .S^ilt^ ( ^ 

j^-ft^ (#) ( fc*"f-fc.Ai4k <*M *1 } - 

&&&foM&^& a Art J ftfi-fefo& (A^lmm), — 1. 5g. 

(2) *. 32 30kg )iHr^ 10 3k, + S! 10k 8> 

tfJ&£- 1 EJ 2 fe, <b*£JL 5kg) 1 0 1 fc, 

43 # + * > -t. *J # # ^ M J# ^ & . 

( 1 ) tf^;M*j<K7^# 

0 ^® *1TI 1 # 3 -r ( ty&m>*k 305 - 

8566 ) 

( 2 ) ^#fctf4fc£#7 

(i) 3c^#-J&&/& ( Alteromonas sp. ) SN-1009 

ma = 8 * 2 ^ 13 9 

#i&J.BRi** 1 tt*jM: 11 ^ 15 a 

fltjft-?- : PERM BP - 5747 

(ii) ^H^M* ( Flavobacter ium sp. ) SA - 0082 

ma - + A 7 3 ^ 29 9 

ft&S.® a : -t-A 8 4- 2 ^ 15 a 
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: FERM BP - 5402 

x ik ^ m »& 

##JA##^te^i£^2$^'ft# ifn- 

4l&#5&^> T^aM^fc^ 3Mfc&#j£^> ^^Z-f±^^ 

Kith, vx£-%fc^mfci^&frm^fy^%^&&fr^^fc&tfL 



4J 



